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(57) Abstract: A steel for a crude oil tank 
which comprises, in mass %, 0.001 to 0.2 % of 
C, 0.01 to 2.5 % of Si, 0.1 to 2 % of Mn, 0.03 
% or less of P, 0.007 % or less of S, 0.01 to 1.5 
% of Cu, 0.001 to 0.3 % of Al, 0.001 to 0.01 % 
of N, and one or more of 0.01 to 0.2 % of Mo 
and 0.01 to 0.5 % of W, and preferably satisfies 
the formula: Mo in a solid solution state + W 
in a solid solution state S 0.005 %; a method 
for producing the steel for a crude oil tank; 
a crude oil tank; and a method for protecting 
corrosion of a crude oil tank. The steel for 
a crude oil tank exhibits excellent resistance 
to overall corrosion and local corrosion, with 
respect to the crude oil corrosion appearing in 
a steel crude oil tank, and further allows the 
suppression of the formation of a corrosion 
product (sludge) containing solid S. 
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irirLt, C : O. 001- 

0 2%, Si : O. O 1 ~2. 5%, 
Mn:0. 1~2%s P : O. 0 3%Kl 
T. S : 0. 007%JiJ.T, Cu : O. 
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1) 

fc£ft*^»**ftfcftffifc-^*fc' < *- «ft»Wt?W:«tt^ 

*Ji**:H:fl&T^ ^ * £ % m»««3iffl * ft S 

jds» ft ffitffc^isi' ****** * utii«T©fiff#ii*^ 

©i^ fcJRjft i^TK^^EKiSfcttRl^KHl^ftS J: 5 C 
u-Cr-Mo-S b*#*ftfcW*tt U T ft* £ ft -C V> 
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5 0 r©WfPRHB«©»*«B:C r :0. 2 * & 0 . 5%%3£tf# 
Cu:0. 1-0. 5 %, Mo : 0 . 02-0. 5%, Sb: 
0. 0 1 — 0. 1 % &r*a tf $H*T? S> 5 o 
^1 2 0 0 0 - 1 7 3 8 l#45t«tftt. igiffllti^t, C 

01-2. 0%. Mg:0. 0002-0. 0 1 5 0 %^^ 
atC:0. 0 1-0. 25%, S i : 0. 0 5 - 0. 5 0 %, 
Mn : 0. 0 5-2. 0%, P : 0, 1 0%^T. S : 0. 001 
~ 0 . 10%. Al : 0 . 005-0. 10 %, ft«t5*T?*> 

So 

#| 2 0 0 1 _ 1 0 7 1 7 9 #^*t»tt. fi^y^ffllftii: 
Utll P-Cu-N i-Cr-HS Alffl^^^^i/^(D^y^^W-b«T^tb 

RHB«©»*«ltt. P •• 0- 0 4-0. 1%, S : 0. 0 0 5 %W 
T. Cu : 0. 1-0. 4%, N i : 0. 0 5-0. 4%. C r : 
0 . 3 - 4 %> A 1 : 0 . 2 - 0 . 8 %£3£J&# t C : 0 . 1 
2 %^T, S i : 1 . 5 %KT. Mn : 0 . 2-3 %&^^ ^ 
oPcm^O. 2 2mt5*tfc5, tctlV, P cm= [%C] + [%Si] 
/30+ [%Mn] /20+ [%Cu] /20+[%Ni] /60+ [%Cr] /20+ [%Mo] /15+ [%V] /10+5 [% 

S$m 2 0 0 1 - 1 0 7 1 8 0 tffifc* ^ ^Jfllfa&SH £ 

L X {gP-Cu-Ni-Cr-^ Ali^f jfi^y^tOfy^/^-M^^^ 
fcft tftt 1 0 0 kJ***S*A»***3tf 

:o»tteE«o»*i»> p : 0 • 0 3 5 % ^ T ^ s : 0 • 00 
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5 %£*T> Cu:0. 1-0. 4%, Ni : 0 . 05-0. 4%. 
Cr:0. 3 — 4 % , A 1 : 0 . 2 - 0 . 8 % & £ # £ U , C: 
0. 12%«T> S i : 1 . 5%^T^Mn:0. 2-3 %£<£*r 
U, HPcm^O . 2 2 &1«JS-t*3*|-C-*>5. fc*f^> P cm= [%C] 
+ [%Si] /30+ [%Mn] /20+ [%Cu] /20+ [%Ni] /60+ [%Cr ] /20+ [%Mo] /15+ [%V] / 
10+5 [%B] G 

#12002-1294 o#&#-er±«tt* ^*ffl»***5 

^-li^It'titS- k*r*ft»kU, Cu:0.1%-1.4 
Cr: 0.2 — 4%. Ni :0. 05— 0. 7% <£> 5 *> 1 ft ^ ± & ^ tf - £ & 
C:0.16%aT. Si:1.5%«T. Mn:3.0%^T, P:0. 
035%£*T, S:0.01%^T^^^^ HPcm^O. 2 2?:lSt5 
mX'hZo fcfcU. Pcm=[%C] + [%Si]/30+[%Mn]/20+[%Cu]/20+[%Ni] 
/60+ [%Cr ] /20+ [%Mo] /15+ [%V] /10+5 [%B] „ 

#1 2 0 0 3 - 1 0 5 4 6 7 ^^#T-te. <D K & tb 

UTCu-N i fltf. :/7>T 

■r-iJStttl-CffiffitSr t%iItL, Cu:0.15%-1.4%«r3£* 
^H, C:0.16%J^T. Si:1.5%KT, Mn:2.0%WT, P:0.05% 
j£AT, S:0.01%^Tx Pcm^O. 2 4^i^tS 
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mX*h&o fc/cb, Pcm=C+Si/30+Mn/20+Cr/20+Cu/20+Ni/60+Mo/15+ 
V/10+5B o 

<f*M 2001-21423 6#&*T?tt, JK » & £ Xt X tt 
fflWj£#S£LT, ^Cu«, ^CrlPL £Mo*|, ^Ni#3> ^Cr«|, ^Sb 

i LTSSfeStt-CV*. r. ©4$ttfc*Bfc0>i»A*ltt. Cu : 0. 0 
1 — 2. 0%, Ni : 0. 0 1 — 7. 0%, Cr:0. 01-10 
. 0 % , M o : 0 . 0 1-4. 0 % , S b : 0 . 01-0. 3 % , 
Sn:0. 0 1-0. 3 % O 1 r± 2 @^_t £^tr r 

k *m*f&frt b, C : 0 . 0 0 3 - 0. 3 0 %, Si : 2 . 0 % 
j^T.Mn:2. 0 %^T. A 1 : 0 . 10%^T, P : 0 . 05 
Oo/o^T, S:0. 0 5 0 %lr^f t5it'&5 0 

#1 2 0 0 2 - 1 7 3 7 3 6 *^*Tf tt, ' ' &M* > 

? mWsikmt It, Cu-Ni-Cr fliastfih/fcWlfcteSr*-*" £ I- 
tii$tltV^5 0 r. ©wwmHBftoW^^itt. Cu : 0. 5-1 
5 % % N i : 0 . 5 - 3 . 0 % , C r : 0 . 5 — 2 . 0%^rS 
H, C : 0 . 001-0. 20 %, S i : 0 . 10-0. 
4 0 %. Mn : 0 . 50-2. 0%, P : 0 . 020 %UT, S 
:0."0 10%KT, Al : 0 . 01-0. 10 % & ^ 5 $1 

#PJ 2 0 0 3-8 2 4 3 5 & # W: , # — ^^/^^JE^ 
HHt, ^NiSB, C u - N i m&MfrtcM'kfe. i 9 U < 

h -Strifes* 9 3gUJ»A^#bt:«*tfc»^lB**tt 

fe*ti LT«3S£;h,-CV^. roWlffcBtt^WAflltt, Ni : 
0 . 0 5-3 %£S*/&# iUt, C : 0 . 01-0. 3%. Si 
: 0 . 0 2 — 1 % , M n : 0 . 05-2%, P:0. 05%1^T, 
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S : 0 . Oiyo^TSrttU^^i-lSCtMo, C u , W, C a , 
Ti, Nb, V, B, SbStfSn01ftfcft21J^J:l:^ft 

#^0g 4 9-2 7 7 0 9 W ^ 1S £P Ht, C u 

LTtilg;* tbTV^o - <^#fH-fB*c£>W^$m, Cu : 0 
. 15-0. 5 0%, W: 0. 05-0. 5 % £ J$ £ £: U , C 
: 0 . 2 %^T, Si : 1 . 0 % £4 T n M n : 1 . 5 % T , P : 
0. l%«TS:^tt, i&^fcJSCTMo : 0. 05-1. 0%^ 

i$mm 4 8 - 5 0 9 2 1 7 #rfXtl 1 -e&, 

te^S-a-^^ iUt, C u -WfiH33 £ t>*C u-W-Mo|#^7^ h 

fcOSf^aitt, Cu:0. 15 — 0. 50%, W: 0. 01— 0. 

0 5 %5fcM*m*J%tt C : 0 . 2 %«T, S i : 1 . 0 % 
T> Mn : 1. 5%^T, P : 0. l%KT^tll, i&MfcU&C 
TMo : 0. 0 5-1. 0%^ft5itfe5„ 

WPHB 4 8 - 5 0 9 2 2 #&$&T* »^'f4{g^^^ HT, C 
u fcW^tll, SbfcGe, S n , Pb, As, S b , B i , T 

tiLt^t$tltV^5o £©4#ffFfcfB*fc0>ilff**r±, Cu : 0. 

15 — 0. 5 0%, W : 0 . 05 — 0. 5%, Ge, S n , Pb, 

As, Sb, Bi, TetfcttBe©liSfcft21^J:: 0. 0 

1 - 0 . 2 %%m*J&ft H, C : 0 . 2 %^T> S i : 1 . 0 % 
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UT. Mn : 1. 5%^T> P : 0. 1 %EAT 

ttMo : o. oi-i. o %^mirz>mx»hz>o 

i$mm 4 9 - 3 8 0 8 *4fc«T?tt, Mt^fti&^^ffl i: U, C u 

$H f* % Cu:0. 05 — 0. 5%, Mo:0. 0 1~1%^S*^ 
^H, C : 0 . 2%^T, Si : 1 . 0%^T,Mn:0. 3 - 

3. 0%. P : 0. l%£JlT«:^t.5SR , Cib5. 
4$§HDg 4 9 - 5 2 1 1 7 tt> » t£ 7R '14 4& ^ UT, 

C r - A 1 i !5PU< tt^&7G*«:£* 

LTII$tlrv^5 0 r (DS&ffKmm.^M&mfe, Cr : 1-6% 
A 1 : 0 . 1 - 8 %m*J&frt C : 0 . 0 8 S i : 

0. 7 5 %WT, Mn : 1 %WT, P : 0 . 09%^T. S : 0 . 

4^pg5p7 - 3 1 0 1 4 1 ^^^T?tt. ^ta^S^*fflW^7Ki9*5 

ztfzom&Jjmt it, c r -t i ai «&w^*5*t 

«F f!F »!1 IB «JO Cr : 0. 50- 3. 50% & S# J$ # h C : 0. 

l%^Ts Si:0. 50%^T, Mn:1.50%^T. Al : 0. 005 -0.050% 

#i¥8 - 2 4 6 0 4 8^^it'ft, jjf8HAZl5»tt©*ftfc 

IB* C r : 1 . 0-3. 0%, T i : 0 . 005-0 
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. 0 3%%m*mftt U C:0. 1%KT, Si:0. 10-0 
. 8 0 %, Mn : 1 . 5 0%^T> A 1 : 0. 005-0. 050 

• 31*-*- 5*:*, ®S <D®.m X tt* < X t> 5 
-10 ^T^tffl fc*3l#fcv»«if**a*3tJR-*-* t i^ofclHBtf 

#iiS5o-i 5 8 5 i5 ^&mmm<Dffi®^mmx*fe, j%m® 
#12000-17381 ^&mmm<DT£f®mM'kmx»te, m g 

*«tfc«)«f«tCu-Mg«tli, j£«TffeC5»«5»*©5i® 
^ e> ft ft vn £ v^ o & h o fc o 

#112001-107179 -5§-£#lBi8c ^*/BW£#8 ( 

i^P-Cu-Ni-Cr-^Al^) Xl±, Cr : 0. 3 - 4 % i JS* ttfllJfi* 
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C r fc*tffcfcfc*a*i:tt*LT**tt##5 ^^^^ AS 

#1 2 0 0 1 - 1 0 7 1 8 0 ^*/B16f£«H ( 

{£P-Cu-Ni-Cr-^A1^) Tf tt , Cr : 0. 3 ~ 4 % j* ft tt «J£« 

iITSt^»$J^tl5 ttVNS^, C r *A 1 S:Jfc*tel«<^ 

H 2 0 0 2 - 1 2 9 4 0#^«38 itJSWH 2003-1054 
6 7#^#lB«©»ift* (Cu-NiSH) T*te, C 

u-N i -MofcttV^frfc^&Wlfiffl^MoOJilK (0. 2%) 

5 # k ft £ o ^11 # 5 & ^ o 

i^| 2 0 0 1 - 2 1 4 2 3 6 # IB *t tf> ® % & £ m^Jfr^^ 
(^Cu*, iSCim. HMom. HTNili, ^Crffl, ^Sbfllfci 

0. 22-1. 2%, Cr : 0 . 3-5. 6%, Ni : 0 . 5-6 
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M o 



0 . 



2 5 



56%, Sb:0. 07-0. 25 



%, S n : 0 . 0 7 ~ 1 . 5 %CO 1 2 -fc©***^ 

|| 2 0 0 2 - 1 7 3 7 3 6-^^fB^<OJE$3&r?i^ * fff Jffi ^ ^ 
^fflft^iH (C u -N i - C r ft) T'ii, UTC u : 0 

5 ~ 1 . 5 % . N i : 0 . 5 ~ 3 . 0 % , C r : 0 . 5 ~ 2 . 0 

M^^ft^S i: vno T^ffiUS* 5 fcofe, HC?fc?fclf Jg&^tlt^ 

H 2 0 0 3 - 8 2 4 3 5 ■*§■ 4k * © * - =* * * > v * V 9 
U (tNii, C u -N i ft) "Ctt, jft»Jfi*t?tt* < ^5/ V 

ftjfc4H:ioV^fcWU-CV^. C r £«nbTV^VNftT*C u -N 

1 - Mo LfeitLttt, n <D4*fPfclBtt©*4 * © 
^|f^B4 (0. 4 3%Cu-0. 18%Ni-0. 26%Mo 
) B6 (0. 3 3 % C u - 0 . 3 1 % N i - 0 . 35%Mo) , 
B13 (0. 38%Cu-0. 12%Ni-0. 4 4%Mo) , B 
15 (0. 35%Cu-0. 28%Ni-0. 31 %M o ) „ B 1 
9 (0. 59%Cu-0. 1 6 % N i - 0 . 22%Mo) & £ B 

2 0 ( 0. 5 9 %Cu-0. 44%Ni-0. 22%Mo) ^SS 

tNiitfcttCu-Nii 
i £>o x fftS* 5 3 0 a* m x. 5 ^^E^ 1cm 2 
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£ m Ft 3 C * £ <D HQ fc: , Ap/cn 3 0 ft 5 M fil & iffi & b ft 
ft bftV^ VNofc«JII#fcofco 

#^BB 4 9 - 2 7 7 0 9.#&#IB*®«&*B:te£-&*l (C u - W 



■ «Wie 4 8 - B 0 9 2 1 ^^#B«OS*tt«*A«l (Cu-W 
I^^Cu-W-Mol) tt, r 0«Hftn|B<ftO^JfiW* J ^ i 

ofeo ^f Cs a i K^tr^ftv^ * #h y> . m<om& 

#«BB48-50922 #&#RiB« © W £ & £ & fl? . C u : 
0. 15-0. 5 0%. W : 0 . 05-0. 5 % £ *a ^" U , $ h K 
G e . S n , Pb, As, Sb, Bi, Te4fcttBe01t*fc 
te2@^_b:0. 01-0. 2%*fr*iK!?« s a>«fcft. »WJPX 

1 tvTc^^ia^^ i^tf A 1 U-Cl^ftVNfc£>, 

JlE&T*cDMM^E&t£tf s #k*iftVN £ v*ofcR«#*>ofc. * 
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t|B§ 4 9 - 3 8 0 8 *^«IB*©i»*ttffi#^«l2: UTtt, '< 
?x b^i/^ai*T?o»*tt«r#5K:r*Sft0. 0 0 8 %^_h^^ 

|f|Bg 4 9 - 5 2 1 1 7#4fcSU #i¥7-31014 l#£r# 
*5J:t5#li 5 P8-246048 -^&#T*tt^ £ ^tfcW^il \t > 0 . 
5 %^_hcO C r «r-£tr*lS:2£#Jfc# tVXteV , ^? Jfi*-e 

7t glb^H] 9 gptfffi 81 iUt, Mfctf, SWmc u , N i 

V5i£®iWLm$:&J8,£^Z> - t Lfc£fl5 #§IBg6 

2-243738 ill- P , C u £ J£& * te^^Ss^ 

iS5fefcSW W? 2 - 2 2 4 1 6*4fc«) 
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* 




A»«N 1 9 9 5 ) o 

ftttii©*^, ******* 

i ^ J; o T it* 4 * « S ^ ^ * ^ 5 ** fc R fe 

, P . 112. %A»«r. 1 9 9 5 ) tV^ofclI 

***ltvn5*s, js*^£cs»»**©»***#* v> 

_hlBT*3£^fc#§i§ 2003-82435 -*4*#H: 
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jftr/f©llt*5i^ItfIiiiHP IS G, p. 18 (1989-9 
0)) o LfrU, ja^tefc^fc©^^**^ tla^K^^S 

#■ HI PS b ft 5 t V> o &jg & h o fc o 

TVMfcv^ *fttt* ^^^*^#»*3S*ffl*^»*A*«>««tt 
3§ W © PB * 

[1] DKfai&lf j6Sfc:fcfr5^»#*^K0>8i16l^g! 
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N a C 1 ^itr*5i^ 1 ~6 0 Jt* T? *> 5 - 

ft, £T*nJiUfc 0 n©,fc 5 ****** •ffcfr'b**^" ^* 

>f h *s«L^mmrf5 • H££*K § ft © -fr "T b SrfijSfc^ffi*** 5 

ff^ov^t, IS**T?*3R Lfc®* © C u mMMi (0. 1-0. 
5«*%) fe^Mottt (0. 025-0. 07 5 fl%) © 

f e - c u -m om*m^xmm*n ofc***, KT©ft*«:#fc 

Fe-Cu -M o li(D^^^^iiM^^t-S:^i"M o & 
aq*©#»«r*-f-. M*P**3iJR3S*«:* 0. 0 5«f 

%Mo#fitffi/htt^H> 0. lH*%«Jit?Mo©#|iiW«i*3ftS 
fgit§ri:%IIUtfc 0 r©*£JP:, MoiMatit 0. 0 
3 ~ 0 . 0 7%^t^i?^lV^r H^^ofc 0 

m 2 fc, Fe-Cu-M o « © Jg*SJfif-£it ® 8& C u ^ 

^ p4o ^p^>^-f o |2^b, C u - Mol'n'iiD^i 5IpUE^ 
3t***©W*fc»1W3b*tt* Cu^O. lfi%t'iftlfeb 

tt, o. 3 %T?rar£fiS5fd tTv^5 r £ asfrfrofc. 

|3 ( a ) , 03 (b) in, 0. 3%Cu-0. 0 5%Mo£$© 

S ttJRW*********'***!*** 1 '*- p ^°- 0 3%ft 
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m&mmmm*mMfcmtovtc 0 *tc, p^o. oio%n«s 

^ 4 fcs tP-{SS-Cu -M o «<&^*BJB?*ilS3££fc;Ri£ , "t" 

U> All^O. 3 %SriS^5 t«WJK*3iS5Sft* s ^*P't"5 0 0 
0 1-0. l%l:AlS:ilJflt5t, $ ^fcflHIttt^lRli 
1~ 5 r. ^ t> o fc o 

®Cu^0. lRl%K±^tfiKMoS:0. 01-0. Iff 

©Cu&O. l«i%^±ttfit:Mo$rO. 1®*%£®X.-C 

(DC u £ 0 . 1 «*%E*_h£'t>«lfc:i8tt3ftSftMo «iP*W:, 
0. 03-0. 07fi%T'fe5:^ 

©A 1 tf>^3JQ»£r 0 . 01-0. l%Ct5i:, 
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Cu^I^ttt, ^iit'fcSP, S (D^ni^rPi^L, Al 

1) P, S, A 1 £P1 bfrfcf&IST*^ 1~5 r. \z i «9 . £ 9 4> 

2) Mo. WC0#^^S^W^'14^OM^^P^H^W^Ufc^^: 

, mo, wfemmftM^ftfe^zxtf£y-mm±wfctetL^^ 0 

®ft§(5lcc u tM o *S|^l^fc^**t 5 £ @# S OflftB 3Sft*s*U $J 
3* at, C r ££*^P H, #/£*?>Cui:Mo££: 

(1) ft%T\ C:0. 001—0. 2%, Si : 0 . 01 — 2 
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. 5 % , M n : 0 . 1 - 2 % , P : 0 . 0 3 % U T > S : 0 . 0 0 
7%^T, Cu:0. 01 — 1. 5%, Al :0. 001-0. 3 
% , N : 0 . 001-0. 0 l%^ttt, Mo : 0. 0 

1-0. 2%, W: 0. 01-0. 5%©lif fctt2l?rtf L 
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